Introduction
In order to make a good analysis of synoptic chart and also to carry out a significant However, these do not mean the small diurnal variations at any locality, because the regional specialities such as latitude or the influence of the distribution of land and sea and so on are reduced to some extent in our analyses by taking the average for the whole selected stations in the hemisphere.
Data and process of analysis
The source data for the analysis are obtained from the micro-cards which were compiled by the SUMO and contain the upper air data in the International. Geophysical Year. The period we chose is ten days, 13 through 22, September, 1958. This period includes the autumnal equinox, and the special observations, i.e. six-hourly observations at many stations, have been carried out in it. Fig. 1 shows the stations we selected.
In the figure, the large marks, double circle for Japan, black circle for USA, cross mark in a circle for Gt. Britain, circle for USSR and dot fri a circle for other countries, indicate the stations where observations have been made at 00, 06, 12 and 18 GCT.
The total number of these stations are 97. Other 87 stations, where observations have been made twice a day, give the supplementary data for the analysis and shown by dots in Fig. 1 .
In this study, we used the reported values for four standard levels, i. e. 850, 700, 500 and 300 mb levels. Therefore, roughly speaking, our analysis can reveal the diurnal variations of heights of isobaric surfaces, temperatures and winds in the troposphere excluding the boundary layer. Now, we will mention about the procedure of analysis.
At first, the six-hourly data for a certain level for each station were averaged over the before mentioned ten-day period to obtain the mean value for each observation time. By subtracting the over-all mean value for the station from the mean value thus computed, we got the mean departure at each time from the daily mean value. Then, considering the longitude of the station, we can convert the departure at each time into the deviation at a local time. For example, if the longitude of the station is 45 degree east, the departures at 00, 06, 12 and 18 GMT correspond to those at 03, 09, 15 and 21 LT (local time), respectively.
By making use of the deviations for all the stations, we can get the figures which show the relation between the local time and the departure from the daily mean. Fig. 2 and Fig. 3 These are derived from assuming the random error in an individual observation. We can assume the magnitude of random error by using the result of the comparisons of the various types of radiosondes, as described in the author's previous papery (1961) . In this study, the random errors of isobaric height and temperature were obtained from the information concerning the world comparisons of radiosondes made at Payerne in 19562). As for the error in the winds-aloft data, the in Fig. 4 . The prominent feature of the figure is the negative deviation at 02 LT through 08 LT and the positive departure at 11 LT through about 15 LT. The minimum height occurs somewhat after 06 LT at 300, 500 and 700 mb level, while it does before 06 LT at 850 mb. The largest deviations at this time at 300, 500, 700 and 850 mb level are -10. In Fig. 7 , the departure at 700 mb level at each station is plotted against the elevation angle of the sun. The left and the right figures in Fig. 7 are those for morning and for afternoon, respectively. Denoting the departure by *T in °C and the elevation angle by 8 in degree, we get the empirical formulae nor each level by the least square method .
The formulae for morning are 100'4T=1.140-54 for 850 mb, 100 4 T = 0.998 -30 for 700 mb, 100.4T=1.440-34 for 500 mb, 100.4T=0.850-19 for 300 mb. Those for afternoon are 100,4T=-0.648+1 for 850 mb, 100.4T=-0.700-8 for 700 mb, 100.4T=-0.978--18 for 500 mb, 100.4T=-1.030-14 for 300 mb. The plottings in Fig. 7 are made with different marks according to the classification of stations by latitude.
However, it is difficult to find different features for different latitudes, so far as this study is concerned. At 700 mb level, the main feature of the variation in west component is similar to that for 500 mb. Namely the decrease of west component is seen at about 08 LT through 10 LT and the increase in the afternoon.
In South component on this level increases in the daytime and the deviation at 13 LT is 0.12±0.07 m/sec, and it decreases in the nighttime and the deviation at 05 LT is -0.14±0.07 m/sec.
Wind speed becomes a little larger than the daily mean at 02 LT through noon and at 16 LT through 20 LT.
It shows a negative deviation at about 15 LT in a little degree and at 20 LT through 02 LT with the extreme -0.30±0.07 m/sec.
It must be remarked here that the diurnal variation of wind at some places may differ largely from the above mentioned average variation for many stations.
As an example, we shall refer to the study by Hering and Borden3) (1962). They investigated the diurnal variations in the summer wind field over the central United States.
According to their results, there exist three oscillation regimes in the wind field, i.e., the low-level, the middlelayer and the upper oscillations.
Comparing their results for the middle-layer with our estimations, we find that the magnitude of variation for the former is larger by one order than the latter, and even the sense of departure vector differs from each other in the case of south component of wind.
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